U 3 - 0 3 lio- 



1 



TITLE OF THE INVENTION 
PASSENGER DETECTING APPARATUS FOR VEHICLE 

BACKGROUND OF THE INVENTION 

1) Field of the Invention 

The present invention relates to a vehicle passenger detecting apparatus 
which makes a decision on a state of a passenger (including a driver) sitting on a 
seat of a vehicle and transmits the state information to a vehicle passenger 
protecting apparatus. 

2) Description of the Related Art 

So far .here has been proposed a vehicle passenger de.ec.ing apparatus m 
which a load lensor is placed under a vehicle sea, ,o derec. a variation of pressure 
stemming front a passenger load for making a decision on a state of a passenger. 
In such a apparatus, a drift of the measurement reference (standard) for load 
sensor output can occur due to the mechanical accus.omiza.ion of a load sensor 
and a sea, component, applied mechanical repea,ed vib,a,ions, app.ied mechantca, 
imp ac,s, environmental variations such as variations of temperature and humtduy, 
and aging In addition, when a drift of the measurement reference occurs, 
difficulty is experienced in making an accurate decision on me passenger state 
through the use of that load sensor. Therefore, for .he accurate decision on the 
passenger state, there is a need ,o conec, an unoccupied-sea, reference servmg as 
a measuremen, reference by precise* deeding an unoccupied sea, and detectmg 

a variation of an O-kg load output. 

So far, in consideration of such objects, mere has been proposed a 
technique in which, in addition ,0 a load sensor placed under a sea,, a nutt-type 
passenger presence/absence discrimination sensor is placed under a surface of a 
hip-supporting portion of a sea, ,0 make a decision/de,ec,ion on an unoccup.ed 
s ,a,e of the sea, and, when a passenger is absen, on the sea,, a correction ts made 
with respect to the measuremen. dau, from a load sensor (see Japanese Pa,en, 
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Laid-Open No. 2000-302003). This conventional technique can precisely detect 
the fact that a seat is in an unoccupied state, thereby correcting an unoccup.ed-seat 

reference. . , A 

There is a problem which arises with the conventional techntque dtsclosed 

in Japanese Patent Laid-Open No. 2000-302003, however, in that the employment 
of the unoccupied-sea, discrimination sensor and the load sensor increases the 
number of components of a vehicle seat, which leads to increasing .he number of 
assembling steps and the cost of parts. 

SUMMARY OF THE INVENTION 
The ptesen. invention has been developed with a view to eliminating such 
a problem, and it is therefore an object of the invention to provide a veh.cle 
passenger detecting apparatus with a simple construction capable of detecttng an 
unoccupied state through the use of an existing signal in a vehicle for maktng a 

1 5 correction of an unoccupied-seat reference. 

For this purpose, in accordance with an aspect of the present tnventton, 

there is provided a vehicle passenger detecting apparatus In which a load sensor ts 
provided to detect a load acting on a vehicle seat on the basis of a distortion of a 
sea, adjuster portion so that a load detection value .aken when the vehicle sea, . 
20 in an unoccupied state is stored as an unoccupied-sea, reference value ,n advance 
" and a state of a seated passenger on me vehicle sea, is de,ec,ed on thebasts of a 
relative value between a load detection value from the load sensor and the 
unoccupied-sea. reference value, tire apparatus being characterized by compnstng 
reference correcting means for, in a ease in which an ignition key switch and a 
buckle switch are in off conditions (tuming-off conditions) and a load detecuon 
value from the load sensor in the off conditions falls below an unoccup,ed-sea. 
,oad value se. in advance, correcting .he unoccupied-sea. reference vame mrough 
me use of the load detection value from Ik load sensor. 
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Thus, when both the ignition key switch and buckle switch are in the off 
conditions and a .oad detection vaiue obtained by the ioad sensor in the off 
conditions faUs be.ow the unoccupied-sea. toad vaiue se, ,n advance, he reference 
correcting means corrects the unoccupied-sea, reference vaiue through the use of 
the load detection value obtained by the ioad sensor. In .his case, srnce the 
ignhion key switeh is in .he off condition, a detection of.be fact tha, toe vehtcle , 
Z stopping condition becomes possible. Moreover, since the buckle swuch ,s 
in me off condition, a detection of the fac, that a vehicle seat be., is m an 
unfastened condition becomes possible. Stil. moreover, because of makmg .. a 
condition that a load detection value from the load sensor in .he off condmons 
falls below an unoccupied-sea. .oad value se, in advance, a detecon of toe ac, 
toa, a passenger does no, si, on me vehie.e sea, and a heavy baggage or me hke 
does no, exis,s on me vehiCe sea, becomes possib.e. Thar is, m a case m wbrch 
no, on,y Ure vehicle is in a stopping condition bn, also a passenger does no, s,, 
,he vehicle sea, and even a heavy baggage or the like does nor exrsts on the 
veh.de seat, an unoccupied-sea, s«,e is recognizable, and ,he -oceupte^ 
reference value is corrected on the basis of a load de,ec,ion vaiue from toe toad 
sensor in mis s,a,e. Moreover, while ,he vehicle is moving, a state of a seated 
passenger on me vehicle sea, is de,ee,ed on me basis of a re,a,ive vaiue berwee 
L load detection value from rhe load sensor and the corrected unoecup.ed-sea, 

reference value. , 
According.y, even if a drift of an unoccupied-sea, reference vaiue for ioad 
sansor ou,pu, can occur due ,o me mechanical accustomizarion of a sea, adjuster 
portion, applied mechanica. repeated vibrations, appiied mechanica, unpads 
nvironmemal variarions such as variations of temperamre and hum.d.ry, and 
aging, me unoccupied-sea, reference vaiue is secure* corrected by the reference 
lecung means, which enabies a srate of a seated passenger ,o be detected wrth 
hi-h accuracy. Moreover, when , he vehicle is in a stopping condmon, ,„s 
possible to more stabiy correc, toe unoccupied-sea, reference vaiue on toe bas.s of 
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a stabler lead detection value from the load sensor without receiving influence of 
vibrations due to the engine revolution or the like or electrical noises. Still 
moreover, because of the employment of signals from the ignition key switch and 
the buckle switch which are the existing signals in a vehicle, there is no need to 
additionally use a sensor or the like for the detection of the unoccupied state, thus 
avoiding an increase in assembling steps and cost. 

In addition, in accordance with a further aspect of the present invention, 
there is provided a vehicle passenger detecting apparatus comprising a seat track 
interposed between a floor and a seat cushion frame to make the seat cushion 
frame movable in longitudinal directions of a vehicle with respect to the floor and 
a load sensor for detecting a load acting on the seat cushion frame on the bas 1S of 
a displacement of the seat cushion frame with respect to an upper rail of the seat 
track wherein a load detection value taken when a vehicle seat is in an 
unoccupied state is stored as an unoccupied-seat reference value in advance and a 
state of a seated passenger on the vehicle seat is detected on the basis of a relative 
value between a load detection value from the load sensor and the 
unoccupied-seat reference value, the apparatus being characterized by comprising 
reference correcting means for, in a case in which an ignition key switch and a 
buckle switch are in off conditions and a load detection value from the load sensor 
in the off conditions falls below an unoccupied-seat load value set in advance, 
correcting the unoccupied-seat reference value through the use of the load 
detection value from the load sensor. 

Thus, when both the ignition key switch and buckle switch are in the off 
conditions and a load detection value obtained by the load sensor in the off 
conditions falls below the unoccupied-seat load value set in advance, the reference 
correcting means corrects the unoccupied-seat reference value through the use of 
the load detection value obtained by the load sensor. In this case, the state where 
the ionition key switch is in the off condition signifies the fact that the vehicle is 
in a Stopping condition. Moreover, the state where the buckle switch is in the off 
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condition signifies the fact that a vehicle seat belt is in an unfastened condition. 
Still moreover, the state where a load detection value from the load sensor m the 
off conditions falls below an unoccupied-seat load value set in advance signifies 
the fact that a passenger does not sit on the vehicle seat and a heavy baggage or 
the like does not exists on the vehicle seat. That is, in a case in which not only 
the vehicle is in a stopping condition but also a passenger does not sit on the 
vehicle seat and even a heavy baggage or the like does not exists on the vehicle 
seat an unoccupied-seat state is recognizable, and the unoccupied-seat reference 
value is corrected on the basis of a load detection value from the load sensor in 
this state. Moreover, while the vehicle is moving, a state of a seated passenger 
on the vehicle seat is detected on the basis of a relative value between the load 
detection value from the load sensor and the corrected unoccupied-seat reference 

ValU6 ' Accordingly, even if a drift of an unoccupied-seat reference value for load 
sensor output can occur due to the mechanical accustomization of the seat track 
and the seat cushion frame, applied mechanical repeated vibrations, applied 
mechanical impacts, environmental variations such as variations of temperature 
and humidity, and aging, the unoccupied-seat reference value is securely corrected 
by the reference correcting means, which enables a state of a seated passenger to 
be detected with high accuracy. Moreover, when the vehicle is in a stopping 
condition, it is possible to more stably correct the unoccupied-seat reference value 
on the basis of a stabler lead detection value from the load sensor without 
receiving influence of vibrations due to the engine revolution or the like or 
electrical noises. Still moreover, because of the employment of signals from the 
ignition key switch and the buckle switch which are the existing signals m a 
vehicle, there is no need to additionally use a sensor or the like for the detection of 
the unoccupied state, thus avoiding an increase in assembling steps and cost. 
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Still additionally, according to a further aspect of the present invention, in 
the vehicle passenger detecting apparatus, the unoccupied-seat reference value 1S 
stored in a rewritable-type non-volatile memory. 

Therefore, the unoccupied-seat reference value to be stored in the 
5 non-volatile memory is rewritten whenever a correction of the unoccupied-seat 
reference value takes place, and, even after the power-off, the stored contents are 
maintainable. 

Yet additionally, according to a further aspect of the present invention, in 
the vehicle passenger detecting apparatus, the reference correcting means does not 
10 correct the unoccupied-seat reference value in a case in which the load detection 
value from the load sensor when both the ignition key switch and the buckle 
switch are in off conditions exceeds a predetermined threshold. 

Since it is considered that the case in which the load detection value from 
the load sensor when both the ignition key switch and the buckle switch are in off 
15 conditions exceeds a predetermined threshold corresponds to a case in which 
some abnormality such as a trouble of the load sensor or influence of a noise 
occurs, the correction of the unoccupied-seat reference value is inhibited in such 
situations, thereby preventing the unoccupied-seat reference value based on an 
abnormal detection value from being stored. 

Moreover, according to a further aspect of the present invention, the 
vehicle passenger detecting apparatus further comprises abnormality history 
storing means for storing abnormality history information indicative of a detection 
of an abnormal value in a case in which the load detection value from the load 
sensor when both the ignition key switch and the buckle switch are in off 
conditions exceeds a predetermined threshold, and the reference correcting means 
does not correct the unoccupied-seat reference value when the abnormality history 
information is stored in the abnormality history storing means. 

Thus, when the abnormality history information is stored in the 
abnormality 'history storing means, since the reliability of the present load 
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detection value from the load sensor is considered to be low, the correction of the 
unoccupied-seat reference value is inhibited in such a case, thereby avoiding the 
storing of the unoccupied-seat reference value based on the low-reliability 
detection value. 

Still moreover, according to a further aspect of the present invention, in 
the vehicle passenger detecting apparatus, the reference correcting means 
automatically corrects the unoccupied-seat reference value on a predetermined 
cycle. 

Thus since the reference correcting means automatically corrects the 
unoccupied-seat reference value on a predetermined cycle, a state of a seated 
passenger is detectable through the use of the latest unoccupied-seat reference 
value at all times. 

In addition, according to a further aspect of the present invention, in the 
vehicle passenger detecting apparatus, the reference correcting means is operated 
15 in a low power consumption mode during a waiting period in the case of the 
unoccupied-seat reference value being automatically corrected on the 

predetermined cycle. 

Thus in a case in which the unoccupied-seat reference value is 
automatically corrected on the predetermined cycle, the reference correcting 
means is operated in a low power consumption mode during a waiting period, 
which can suppress the power consumption. 

Still additionally, according to a further aspect of the present invention, in 
the vehicle passenger detecting apparatus, the reference correcting means is 
operable through the use of a battery mounted in the vehicle. 

Thus, since the reference correcting means is operable with the vehicle 
battery, there is no need to use a power source additionally, and since the 
reference correcting means is operated in a low power consumption mode during 
the waiting period in the case of the automatic correction of the unoccupied-seat 
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reference value to be implemented when the ignition key switch is in an off 
condition, it is possible to reduce the power consumption of the vehicle battery. 

Yet additionally, according to a further aspect of the present invention, in 
the vehicle passenger detecting apparatus, a load detection value from the load 
sensor is stored in time series, and the reference correcting means corrects the 
unoccupied-seat reference value through the use of a plurality of load detection 

values taken in time series. 

Thus since the reference correcting means corrects the unoccupied-seat 
reference value through the use of a plurality of load detection values taken in 
time series, the influence of noise or the like is surely reducible, which enables the 
unoccupied-seat reference value to be corrected with higher accuracy. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Other objects and features of the present invention will become more 

readily apparent from the following detailed description of the preferred 

embodiment taken in conjunction with the accompanying drawings in which: 

Fig. 1 is a block diagram showing a hardware configuration of a vehicle 

passenger detecting apparatus according to an embodiment of the present 

invention; 

Fig. 2 is an plan view illustratively showing locations of components ot 
the vehicle passenger detecting apparatus according to the embodiment in a 
vehicle; 

Fio 3 is a perspective view showing locations of the components of the 
vehicle passenger detecting apparatus according to the embodiment in the vehicle; 

FIG. 4 is a block diagram schematically showing a flow of correction of an 
unoccupied-seat reference value according to the embodiment; 

FIG. 5 is a flow chart showing a flow of an automatic correction routine 
for an unoccupied-seat reference value according to the embodiment; 
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FIG. 6 is a flow chart showing a flow of the automatic correction routine 
for an unoccupied-seat reference value according to the embodiment; and 

FIG 7 is a graphic illustration of a variation of dissipation current in the 
implementation of the automatic correction routine according to the embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
A vehicle passenger detecting apparatus according to an embodiment of 
the present invention will be described hereinbelow with reference to the 
drawings FIG. 1 is a block diagram showing a hardware configuration of a 
0 vehicle passenger detecting apparatus according to this embodiment, Fig. 2 is an 
plan view illustratively showing locations of components constituting the vehicle 
passenger detecting apparatus according to the embodiment in a vehicle, and Fig. 
3 is a perspective view showing locations of the components of the vehicle 
passenger detecting apparatus in the vicinity of a vehicle seat (portion surrounded 
15 by an alternate long and short dash line in FIG. 2) in the vehicle. 

As FIG 1 shows, a vehicle passenger detecting apparatus, generally 
designated at reference numeral 1 , is made up of a passenger detection electronic 
control unit (which will be referred to hereinafter as a "passenger detection ECU ) 

10 and four distortion-type load sensors 21, 22, 23 and 24. The distortion-type 
20 load sensors 21 to 24 constitute the load sensor in the present invention. 

The passenger detection ECU 10 is placed under a vehicle seat 5 (see FIGs. 
2 and 3) and, as shown in FIG. 1, is composed of a CPU (Central Processing Unit) 

1 1 a 5-V power supply source 12, a non-volatile memory 13, a buckle switch 
interface (I/F) 14, a communication interface (I/F) 15 and a load sensor interface 

25 (I/F) 16 Although in FIGs. 2 and 3 the vehicle passenger detecting apparatus 1 
is located at an assistant driver's seat, it is also appropriate that the apparatus 1 is 
located at another seat. For example, in consideration of the extendibility of the 
system it is also preferable that the vehicle passenger detecting apparatus 1 
according to this embodiment is placed at the driver's seat, a rear seat or the like. 
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The CPU 1 1 is connected to an ignition key switch (IG-SW) 42 connected 
to a vehicle battery 41 so that the switching between its activation and stop is 
made in accordance with an on/off signal from the ignition key switch 42, and 
operates in response to power supply from the 5-V power supply source 12. The 
CPU 1 1 internally includes a ROM 1 la and a RAM 1 lb, and reads out a 
passenger detection processing program and an automatic correction processing 
routine from the ROM 1 la and implements it. The RAM 1 lb has an area to be 
used as a work area by the CPU 1 1, and others. 

The 5-V power supply source 12 is for supplying power for operations to 
internal circuits of the passenger detection ECU 10, and is connected to two 
power supply systems: a power supply system from the vehicle battery 41 servmg 
as an operating power supply source and a power supply system from the igmtton 
key switch 42 connected to the vehicle battery 41. 

The non-volatile memory 13 is of a rewritable type, and the stored 
contents therein are electrically rewritable. The non-volatile memory 13 stores 
unoccupied-seat reference values and abnormality history information wtuch will 
be described later. 

The buckle switch I/F 14 is connected through a communication line to a 
buckle switch 3 1 , and is an interface circuit having a function to receive an on/off 
signal from the buckle switch 3 1 through the communication line and to put it in 

the CPU 11. . . 

The communication I/F 15 is connected through a communicate line to a 

vehicle passenger protection control unit 43 for controlling a vehicle passenger 

protecting device such as an air bag, and is an interface circuit having a function 

to transmit a decision result on a passenger state obtained in the CPU 1 1 through 

the communication line to the vehicle passenger protection control unit 43. 

As shown in FIGs. 2 and 3, the load sensors 21 to 24 are placed at a 

right-side front portion, a right-side rear portion, a left-side front portion and a 

left-side rear portion under the vehicle seat 5, respectively, and each is made to 
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output a load, applied to each portion of the vehicle seat 5, in the form of an 
analog voltage signal. In more detail, as shown in FIG. 3, in the interior of the 
vehicle, seat tracks 51 and 52 are fixedly secured onto a floor of the vehicle, and 
each of the seat tracks 51 and 52 is composed of a seat track lower rail 49, 50 
fixed to the floor of the vehicle and a seat track upper rail 47, 48 made to allow 
the vehicle seat 5 slide forwardly and rearwardly. The load sensors 2 1 to 24 are 
placed between the seat track upper rail 47, 48 and seat cushion frames 26, and 
are designed to detect a load acting on the seat cushion frames 26 on the basis of 
displacement of the seat cushion frames 26 with respect to the seat track upper rail 
47, 48. Moreover, the distortion-type load sensors 21 to 24 are made to operate 
in response to a power supply from the aforesaid 5-V power supply source 12 in 
the passenger detection ECU 10. 

The seat tracks 51, 52 and the seat cushion frames 26 constitute the seat 

adjuster portion in the present invention. 
1 5 The vehicle passenger protection control unit 43 is for executing spread 

control on an air bag 44 serving as a vehicle passenger protecting device, and as 
shown in FIGs. 2 and 3, is placed in the interior of the vehicle and is connected 
through a communication line to a communication I/F 15 of the passenger 
detection ECU 10. In a case in which a G sensor (not shown) detects the 
20 occurrence of collision of a vehicle, the vehicle passenger protection control unit 
(air bag ECU) 43 executes the spread control on the air bag 44 , i.e., bag spread 
implementation/stop control or bag spreading quantity control according to the 
type of a passenger (adult, child, or the like), in accordance with a state of a 
passenger from the passenger detection ECU 10. 

For example, when the information on passenger state from the passenger 
detection ECU 10 indicates "unoccupied seat", the vehicle passenger protection 
control unit 43 does not execute the bag spreading irrespective of a detection of a 
vehicle collision. Moreover, when a vehicle collision is detected and the 
passenger state indicates "adult", the vehicle passenger protection control unit 43 
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executes control for spreading the bag maximally. On the other hand, if a 
vehicle collision is detected and the passenger state indicates "child", the vehicle 
passenger protection control unit 43 controls the bag spread to an appropriate 
degree. 

Secondly, referring to FIGs. 4 to 6, a description will be given 
hereinbelow of processing for automatically correcting an unoccupied-seat 
reference value according to this embodiment. In this case, the "unoccupied-seat 
reference value" is a value forming a load measurement standard in the vehicle 
seat 5, and corresponds to a load sensor output at 0-kg load. In the following 
description, the data obtained by correcting an unoccupied-seat reference value 
according to automatic correction processing will be referred to as 
"unoccupied-seat reference value correction data" or referred to simply as 
"correction data". 

FIG. 4 is a block diagram schematically showing conditions of the 
correction of an unoccupied-seat reference value and steps to be implemented 
until the unoccupied-seat reference value correction data is stored in a 
non-volatile memory. That is, the unoccupied-seat reference value correction is 
made when 1) the ignition key switch 42 is in an off state, 2) the buckle switch 31 
is in an off state, 3) a load taken when the switches 42 and 3 1 are the off states 
falls below a predetermined unoccupied-seat load and 4) a load is in a normal load 
range. That is, the unoccupied-seat reference value correction is satisfied when 
the AND conditions of 1) to 4) are satisfied. After the measurement of lead data 
and the calculation of correction data based on the load data, the correction data is 
stored in the non- volatile memory 13. 

Furthermore, referring to flow charts of an automatic correction processing 
routine of FIGs. 5 and 6, a detailed description will be given hereinbelow of the 
automatic correction processing on an unoccupied-seat reference value. The 
CPU 1 1 reads out this routine from the ROM 1 la and implements it when, in a 
state of a normal operating mode in which the ignition key switch 42 is in an on 
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condition (tuming-on condition) and a decision is made on a passenger on the 
vehicle seat 5, the ignition key switch 42 is turned off. 

When this routine is read out therefrom, a low power consumption mode 
first starts (step 1, which will be referred to simply as "SI", and the other steps as 
well as this step 1). In this case, the "low power consumption mode" signifies an 
operating mode in which the CPU 1 1 operates at a current value lower than usual, 
and only a time measuring operation for an automatic correction interval is 

conducted during this mode. 

When the low power consumption mode starts, an automatic correction 
interval timer "ACT" is cleared (initialized) (S2). The timer "ACT" conducts 
the counting operation (S3), and a decision is made as to whether or not the timer 
"ACT" reaches a prescribed automatic correction interval time (which will be 
referred to hereinafter as a "prescribed time") (S4). If it does not reach the 
prescribed time (S4: No), the steps 3 and 4 are implemented repeatedly. In this 
case, for example, the prescribed time is set at approximately one hour. In this 
connection, the prescribed time depends on the with-time magnitude of an actual 

correction quantity. 

On the other hand, when the timer "ACT" reaches the prescribed time (S4: 
Yes), the low power consumption mode comes to an end (S5), and the automatic 
correction mode starts (S6). In the automatic correction mode, a confirmation is 
made on a state of the ignition key switch 42 (S7). In a case in which the 
ignition key switch 42 is in the on condition (S8: No), the automatic correction 
mode comes to an end (S24). 

If the ignition key switch 42 is in the off condition (S8: Yes), a 
confirmation is made on a state of the buckle switch 31 (S9). If the buckle 
switch 3 1 is in the on condition (S10: No), the automatic correction mode comes 
to an end (S24). 

If the buckle switch 31 is in the off condition (S10: Yes), past history 
information is read out from the non-volatile memory 13 (SI 1), and a decision is 
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made as to whether abnormality history information exists or not (S 12). If the 
abnormality history information exists (S 12: No), the automatic correction mode 
comes to an end (S24). In this case, the "abnormality history information" is 
information indicative of the fact that an abnormal value was outputted from the 

load sensors 21 to 24. 

In the case of no abnormality history information (SI 2: Yes), the last 
correction data "PD" is read out from the non- volatile memory 13 (SI 3). 
Subsequently, the output signals "MD" from the four load sensors 21 to 24 are 
measured (S14), and a decision is made as to whether or not each of the load 
sensor measurement data "MD" falls below a predetermined threshold, that is, 
whether it is in a normal range (S15). If the data "MD" is out of the normal 
range (SI 6: No), abnormality history information is stored in the non-volatile 
memory 13 (SI 8), and the automatic correction mode comes to an end (S24). 
The threshold to be used for making a decision as to whether or not the data 
"MD" is in the normal range is set to a vehicle in which the passenger detection 

ECU 10 is mounted. 

If the data "MD" is in the normal range (SI 6: Yes), the sum of the "MDs" 
outputted from the load sensors 21 to 24 is calculated, thereby obtaining an 
unoccupied-seat decision value "CD" (S17). If the decision value "CD- 
exceeds a predetermined unoccupied-seat load value, that is, when a passenger 
sits on the vehicle seat 5 or a baggage exists thereon (SI 9: No), the automatic 
correction mode comes to an end (S24). The "unoccupied-seat load value" is a 
threshold to be used for making a decision on an unoccupied-seat state, and is set 
at a value obtained by adding a predetermined margin to the dead weight of the 
vehicle seat 5. Therefore, the unoccupied-seat load value is set to a vehicle in 
which the passenger detection ECU 10 is mounted. 

On the other hand, if the decision value "CD" is below the predetermined 
unoccupied-seat lead value, that is, in the case of an unoccupied state (S19,: Yes), 
the latest correction data "ND" is calculated on the basis of the decision value 
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"CD" (S20). In this case, the correction data "ND" is calculated so that the 
passenger decision is appropriately made when the ignition key switch 42 is 
turned on after the present correction operation. Moreover, a comparison is 
made between the last correction data "PD" and the latest correction data "ND" 
5 (S21), and if the last correction data "PD" and the present correction data "ND" 
are equal to each other (S22: No), the automatic correction mode comes to an end 
(S24). On the other hand, if the last correction data "PD" and the present 
correction data "ND" are different from each other (S22: YES), the latest 
correction data "ND" is stored in the non-volatile memory 13 as correction data 
10 "PD" for the next correction operation (S23), and the automatic correction mode 
comes to an end (S24). After the completion of the automatic correction mode 
(S24), the operational flow again returns to the step 1 and subsequent steps. 

FIG. 7 is a graphic illustration of a variation of dissipation current at the 
implementation of the automatic correction routine. As obvious from FIG. 7, the 
1 5 automatic correction mode and the low power consumption mode are repeated on 
a predetermined cycle (automatic correction interval), and the dissipation current 
becomes high during the automatic correction mode while it is suppressive 
during the low power consumption mode. 

As seen from the above detailed description, according to this embodiment, 
20 in a case in which both the ignition key switch 42 and the buckle switch 31 are in 
the off conditions and a load detection value "CD" which is the sum of the 
measurement data "MD" from the load sensors 21 to 24 in this conditions is 
below a predetermined unoccupied-seat load value, the unoccupied-seat reference 
value (previous correction data) is corrected through the use of that load detection 
value. Accordingly, since the ignition key switch 42 is in the off condition, the 
fact that the vehicle is in a stopping condition is detectable. Moreover, since the 
buckle switch 3 1 is in the off condition, the fact that the vehicle seat belt is in the 
unfastened condition is detectable. Still moreover, since a load detection value 
obtained by the load sensors 21 to 24 in these conditions is below a predetermined 
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unoccupied-seat load value, the fact that a passenger does not sit on the vehicle 
seat 5 and a heavy baggage or the like does not exist thereon is detectable. That 
is, when the vehicle is in the stopping state and a passenger, a heavy baggage or 
the like does not exist on the vehicle seat 5, the state of the vehicle is recognized 
as an unoccupied-seat state, and the unoccupied-seat reference value is corrected 
using a load detection value obtained by the load sensors 21 to 24 in this state. 
In addition, in a normal mode when the vehicle is moving, a state of a seated 
passenger on the vehicle seat 5 is detected on the basis of a relative value between 
a load detection value obtained by the load sensors 21 to 24 and the corrected 
unoccupied-seat reference value. In this case, the "detection of a state of a 
seated passenger" signifies, for example, a detection of "adult sits thereon", "child 
sits thereon", or "seat is unoccupied". 

Accordingly, even if a drift of an unoccupied-seat reference value for load 
sensor output occurs due to the mechanical accustomization of a seat adjuster 
portion (seat cushion frames 26 and the seat tracks 51 and 52), applied mechanical 
repeated vibrations, applied mechanical impacts, environmental variations such as 
variations of temperature and humidity, and aging, the unoccupied-seat reference 
value is securely corrected through the processing in the automatic correction 
routine, which enables a state of a seated passenger to be detected with high 
accuracy. Moreover, when the vehicle is in a stopping condition, it is possible to 
more stably correct the unoccupied-seat reference value on the basis of stabler 
lead detection values from the load sensors 21 to 24 without receiving influence 
of vibrations due to the engine revolution or the like or electrical noises. Still 
moreover, because of the employment of signals from the ignition key switch 42 
and the buckle switch 31 which are the existing signals in a vehicle, there is no 
need to additionally use a sensor or the like for the detection of the unoccupied 
state, thus avoiding an increase in assembling steps and cost. 

Furthermore, according to this embodiment, since the unoccupied-seat 
reference value (correction data) is stored in the rewritable-type non-volatile 
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memory 13, whenever the unoccupied-seat reference value undergoes correction, 
the unoccupied-seat reference value to be stored in the non- volatile memory 13 
can be rewritten and the stored contents can be maintained even after the 
power-off. 

5 Still furthermore, according to this embodiment, in a case in which a load 

detection value obtained by the load sensors 21 to 24 when both the ignition key 
switch 42 and the buckle switch 31 are in the off conditions exceeds a 
predetermined threshold, the correction of the unoccupied-seat reference value is 
inhibited. The case of "a load detection value obtained by the load sensors 21 to 
10 24 when both the ignition key switch 42 and the buckle switch 31 are in the off 
conditions exceeds a predetermined threshold" can signify a case in which some 
abnormality such as a trouble of the load sensors 21 to 24 or influence of a noise 
occurs, and the correction of the unoccupied-seat reference value is not made in 
such situations, thereby preventing the unoccupied-seat reference value based on 
15 an abnormal detection value from being stored. 

Moreover, according to this embodiment, in a case in which a load 
detection value obtained by the load sensors 21 to 24 when both the ignition key 
switch 42 and the buckle switch 31 are in the off conditions exceeds a 
predetermined threshold, abnormality history information indicative of the 
20 detection of an abnormal value is stored in the non- volatile memory 13, and if the 
abnormality history information is stored in the non-volatile memory 13, the 
correction of the unoccupied-seat reference value is inhibited. In the case of the 
abnormality history information being stored in the non- volatile memory 13, since 
it can be considered that the reliability of the present load detection values from 
25 the load sensors 21 to 24 is low, the correction of the unoccupied-seat reference 
value is not made in such situations, which avoids storing the unoccupied-seat 
reference value based on a low-reliability detection value. 

Still moreover, according to this embodiment, since the unoccupied-seat 
reference value is made to be automatically corrected on a predetermined cycle 
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(automatic correction interval), a state of a seated passenger is detectable with 
high accuracy through the use of the latest unoccupied-seat reference value. 

In addition, according to this embodiment, since the passenger detection 
ECU 10 is designed to be operable by the vehicle battery 41, there is no need to 
use a power supply source additionally. Still additionally, since the system is 
operated in a low power consumption mode during a waiting period in the case of 
the unoccupied-seat reference value being automatically corrected when the 
ignition key switch 42 is in the off condition, the power consumption in the 
vehicle battery 41 is suppressible. 

It should be understood that the present invention is not limited to the 
above-described embodiment, and that it is intended to cover all changes and 
modifications of the embodiment of the invention herein which do not constitute 
departures from the spirit and scope of the invention. 

For example, although in the above-described embodiment a passenger 
state decision result is transmitted to the vehicle passenger protection control unit 
43 for executing the spread control on the air bag 44, it is also appropriate that the 
passenger state decision result is transmitted to a control unit for another vehicle 
passenger protecting device such as a seat belt with pretension or a device for 
repeatedly winding a seat belt through the use of a motor or the like. 

Moreover, although in the above-described embodiment the 
unoccupied-seat reference value is corrected using the load measurement data at 
one point of time, it is also appropriate that the load measurement data are stored 
in time series at a plurality of points of time and the unoccupied-seat reference 
value is corrected using the plurality of time-series load measurement data. This 
surely reduce the influence of noise or the like and enables the correction of the 
unoccupied-seat reference value to be made with higher accuracy. 



